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A B S T R A C T
The aim of the study was to determine the relationship between hypertensive reti-
nopathy and the severity of pre-eclampsia. Forty women with pre-eclampsia, mean age
29.1 ( 7.4; range, 19–44) years, were retrospectively analyzed. They were treated at the
Department of Obstetrics and Gynecology of the Clinical Hospital Split, from January
1997 to December 1999. The mean age of gestation was 36.0  2.8 weeks (range, 28–39).
Pre-eclampsia was classified according to Goecke. Based on the ophthalmoscopic fun-
dus examinations the patients were divided into four groups, according to Keith–Wag-
ner classification system of grading retinal changes. Of 40 analyzed women, 18 (45%)
had ophthalmologically verified hypertensive retinopathy. Ten of them were classified
as grade I, six as grade II and two as grade III. Twenty-two patients had mild pre-
eclampsia, ten patients had moderate pre-eclampsia, and eight patients had severe pre-
eclampsia. A statistically significant correlation (t-test) was found between the degree of
hypertensive retinopathy and patient age, Apgar score, trophism, Goecke’s index, pro-
teinuria, systolic and diastolic pressure (P < 0.001) and edema (P = 0.01). The degree of
hypertensive retinopathy was directly proportional with the severity of pre-eclampsia
and significant correlation was found between them (r = 0.338, p = 0.033). These find-
ings showed that the degree of hypertensive retinopathy in women with pre-eclampsia is
a valid and reliable prognostic factor in determining the severity of the pre-eclampsia.
Therefore, it can be concluded that the examination of the fundus is a valuable and nec-
essary diagnostic procedure in pregnant women with pre-eclampsia.
Introduction
Pre-eclampsia is a specific pregnancy
disorder, which occurs in late pregnancy
and has potentially devastating conse-
quences for both mother and baby. Pre-
eclampsia usually occurs in late preg-
nancy, primarily in primigravidas1. This
systemic disease can affect almost every
organ system in the body. Pregnancy can
cause changes in the eye in healthy wo-
men as well as in patients suffering from
different diseases, just as it modifies other
non-reproductive systems of the body2.
77
Received for publication June 4, 2001.
Pre-eclampsia is characterized by ede-
ma, proteinuria, and hypertension. Whe-
reas the assessment of edema is subjec-
tive, significant proteinuria is defined as
> 0.3 g protein/24 hour or 0.1 g/L (> 2 + on
the dipstick), in at least two random sam-
ples collected 6 or more hours apart. Hy-
pertension, according to the American
College of Obstetricians and Gynecology
Committee on Terminology, is defined as
either a systolic pressure of  140 mmHg
or an increase of  30 mmHg (from a
baseline in the first half of the pregnancy)
or as a diastolic pressure of  90 mmHg or
an increase of  15 mmHg3,4.
The aim of the study was to investi-
gate a correlation between systolic pres-
sure, diastolic pressure, proteinuria and
edema vs. hypertensive retinopathy gra-
de, as well as the correlation between pa-
tient age, trophism, and Apgar of the
child in the fifth minute and the hyper-
tensive retinopathy grade.
Material and Methods
This is a retrospective study of 40 pre-
gnant women with pre-eclampsia, aged
29.1  7.4 (range, 19–44) years treated at
the Department of Obstetrics and Gyne-
cology of the Clinical Hospital Split, from
January 1997 to December 1999. The
mean age of gestation was 36.0  2.8
weeks (range, 28–39). Fundus examina-
tions were done using ophthalmoscope.
Pregnant women with pre-eclampsia but
without fundus examinations, as well as
those with diabetes and/or hypertension
in their medical history, were not inclu-
ded in the study. Pre-eclampsia was clas-
sified according to Goecke, from 1 to 11
(Table 1)5.
Based on ophthalmoscopic examina-
tion of the fundus 40 pre-eclamptic wo-
men with hypertensive retinopathy (sta-
ges I–IV) were divided into four groups,
according to the Keith-Wagner classifica-
tion system of grading retinal changes6.
Medical histories of 40 pregnant wo-
men with pre-eclampsia, who delivered
babies between 28th and 39th week of
gestation, evaluated according to Apgar
in the fifth minute from 0 to 10, were ex-
amined.
Results were analyzed using the Sta-
tistica for Windows, release 5.0 (Stat Soft,
Inc, Tulsa, USA). Statistical analyses
were performed by the use of descriptive
statistics and t-test. P values lower than
0.05 were considered significant.
Results
The descriptive statistics of patients’
age, gestation, Goecke’s index, hyperten-
sive retinopathy and Apgar score are gi-
ven in Table 2.
Out of 40 examined pre-eclamptic wo-
men, 18 (45%) had ophthamoscopically
78
I. Tadin et al.: Retinopathy and Pre-Eclampsia, Coll. Antropol. 25 Suppl. (2001) 77–81
TABLE 1
PRE-ECLAMPSIA CLASSIFICATION ACCORDING TO GOECKE
Analyzed Parameters 0 1 2 3
Resting Edema Absent Tibial Generalized –
Proteinuria < 0,5 0,5–2 2–5 > 5
Pressure: systolic < 140 140–160 160–180 > 180
diastolic < 90 90–100 100–110 > 110
< 3 = moderate pre-eclamptic toxemia
4–7 = mild pre-eclamptic toxemia
8–11 = severe pre-eclamptic toxemia
verified hypertensive retinopathy accord-
ing to Keith–Wagner classification sys-
tem of grading retinal changes. Ten of
them had grade I, six of them grade II
and two of them grade III. Ten patients
had moderate pre-eclampsia (index 1–3),
22 patients had mild pre-eclampsia (in-
dex 4–7), and 8 patients had severe pre-
eclampsia (index 8–11) (Table 3).
A statistically significant correlation
was determined between the grade of hy-
pertensive retinopathy and the severity
of pre-eclampsia (P = 0.033).
The statistically significant correla-
tion between patients’ age, Goecke’s in-
dex, edema, proteinuria, systolic and dia-
stolic pressure and the degree of hyper-
tensive retinopathy are shown in Table 4
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TABLE 2
DESCRIPTIVE STATISTICS OF PATIENTS’ AGE, GESTATION PERIOD, GOECKE’S INDEX,













Mean 29.1 36.1 5.9 0.7 7.1
 SD 7.4 2.9 2.6 0.9 3.3
Range 19–44 28–39 2–11 0–3 0–10
TABLE 3
THE CORRELATION BETWEEN THE DEGREE OF HYPERTENSIVE RETINOPATHY
(ACCORDING TO KEITH-WAGNER CLASSIFICATION) AND THE SEVERITY OF PRE-ECLAMPSIA
(ACCORDING TO GOECKE)
Hypertensiveretinopathy Gestosis index
(degree) 1–3 4–7 8–11 Total
0 8 10 4 22
I 2 6 2 10
II 0 4 2 6
III 0 2 0 2
Total 10 22 8 40
TABLE 4
THE STATISTICALLY SIGNIFICANT CORRELATION BETWEEN PATIENTS’ AGE, GOECKE’S INDEX,
EDEMA, PROTEINURIA, SYSTOLIC AND DIASTOLIC PRESSURE AND THE DEGREE OF
HYPERTENSIVE RETINOPATHY
Degree of hypertensive retinopathy vs. T-test P significance
Age 24.27 < 0.001
GI 12.1 < 0.001
Edema 2.635 = 0.01
Proteinuria 2.8 < 0.001
Systolic pressure 4.629 < 0.001
Diastolic pressure 5.033 < 0.001
Apgar at 5th min. 11.767 < 0.001
Trophism 3.54 < 0.001
(P < 0.001). There was a weaker correla-
tion between the edema and the degree of
hypertensive retinopathy (P = 0.01).
Discussion
Pre-eclampsia causes numerous ocu-
lar abnormalities and can have a poten-
tial impact on ocular fundus7. The sys-
temic nature of pre-eclampsia and its ca-
pacity to affect many organ systems is
well documented. It can also rapidly
progress to life-threatening events, which
include convulsions (eclampsia) and syn-
dromes characterized by disseminated
clotting abnormalities, thrombocytopenia
and liver rupture or failure. It is of great
importance to determine the degree of
pre-eclampsia in each particular patient6.
In this study, we tried to determine a
correlation between the grade of the hy-
pertensive retinopathy and the severity
of pre-eclampsia. We found a statistically
significant correlation between the sever-
ity of pre-eclampsia and the degree of hy-
pertensive retinopathy. Our findings are
in agreement with the results obtained
from several other studies8–11. However,
our study differs from similar studies
that were assessing the severity of pre-
eclampsia only according to blood pres-
sure measurements, but without consid-
ering Goecke’s index. We found statisti-
cally significant correlation between the
systolic pressure, diastolic pressure, pro-
teinuria and edema and hypertensive
retinopathy (P < 0.01). The weakest cor-
relation was found between the hyperten-
sive retinopathy and edema, which is a
finding similar to that reported by other
authors12,13. We also found a statistically
significant correlation between the de-
gree of hypertensive retinopathy and the
age of the mother (P < 0.001). Older mo-
thers had a higher degree of hypertensive
retinopathy14,15, which is in agreement
with earlier reports.
Conclusion
A statistically significant correlation
between the degree of hypertensive re-
tinopathy and the severity of pre-eclamp-
sia was found. The degree of hypertensive
retinopathy is closely related to the ap-
pearance of the edema, proteinuria, sys-
tolic pressure and diastolic pressure.
Our findings suggest that the degree
of hypertensive retinopathy in women
with pre-eclampsia is a valid and reliable
prognostic factor that gives a valid prog-
nostic information on assessment of the
severity of pre-eclampsia and neonatal
outcome. Therefore, the examination of
ocular fundus proved to be a valuable and
necessary diagnostic procedure in deter-
mining the cause and appropriate treat-
ment for mothers with pre-eclampsia.
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HIPERTENZIVNA RETINOPATIJA I EPH GESTOZA
S A @ E T A K
Cilj ovog rada bio je ispitati povezanost stupnja hipertenzivne retinopatije i te`ine
EPH gestoze. Retrospektivno je promatrano 40 trudnica s preeklampsijom, u dobi od
29.1 ( 7,4; 19–44) godina, u Klinici za `enske bolesti i porode u Splitu, od sije~nja
1997. do prosinca 1999. godine. Srednja gestacijska dob bila je 36.0  2.8 (28–39) tje-
dana. EPH gestoza klasificirana je prema Goeckeu. Na osnovu oftalmoskopskih nala-
za, 40 trudnica s gestozom podijeljeno je u ~etiri skupine, u skladu s Keith-Wagne-
rovom klasifikacijom stupnjevanja retinalnih promjena. Od 40 promatranih trudnica s
preeklampsijom, 18 (45%) ih je imalo oftalmoskopski dijagnosticiranu hipertenzivnu
retinopatiju. Deset ih je imalo HR I stupnja, {est II stupnja, dok su dvije trudnice imale
HR III stupnja. Deset pacijentica imalo je lak{i oblik gestoze, 22 srednji i 8 te`i. Postoji
statisti~ki signifikantna povezanost (t-test) izme|u stupnja hipertenzivne retinopatije
i dobi, Goeckovog indeksa, edema, proteinurije, sistoli~kog i dijastoli~kog tlaka te Ap-
gara djeteta u 5. minuti i trofi~nosti (P < 0.001, osim za edem P < 0.05). Visina stupnja
hipertenzivne retinopatije u trudnica upravo je proporcionalna i zna~ajno korelira s
te`inom preeklampsije (r = 0.338; p = 0.033). Ovi podaci ukazuju da je stupanj hiper-
tenzivne retinopatije u `ena s EPH gestozom vrijedan prognosti~ki ~imbenik te`ine
gestoze i neonatalnog ishoda. Stoga mo`emo zaklju~iti da je ispitivanje o~nog fundusa
vrijedna i nezaobilazna dijagnosti~ka pretraga kod trudnica s EPH gestozom.
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